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(54) SHEET-SHAPED BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To impart high reliability 
without adding mechanical stress to a solid battery 
against loading on an instrument or repeated bending use 
of the instrument, by arranging, in a checker pattern, 
plural solid generating cells comprising a generating 
element formed by piling positive electrode active 
material, solid electrolyte and negative active material in 
a layer shape on a sheet having bending property. 
SOLUTION: This sheet-shaped battery is formed by 
arranging plural generating cells 2 in a checker pattern. A 
metal sheet comprising aluminium, nickel or steel 
material can be used for a base sheet 3 and a cover 
sheet 4, so as to have a function as a common collector 
relative to positive electrode or negative electrode 
active material of individual generating cells 2. Also, for 
the base sheet 3 and the cover sheet 4, a laminate film 
formed by laminating a metal sheet with insulating 
polyethylene terephthalate. polyethylene or the like, or 

the like can be used effectively, in order to make the , . . , 

o^side face part on the opposite side of the generating cell 2 have electric msulafng property 

or decorativeness. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sheet-like cell equipped with the ups-and-downs 
nature (flexibility) used for electronics small thin pocket devices, such as an IC card, IC paper, an 
electronic notebook, and a thin notebook computer. 
[0002] 

[Description of the Prior Art] In recent years, the IC card having IC chip and a thin cell attracts attention 
in the application of portable small information machines and equipment, such as an automatic wicket, 
an electronic fee collection sytem, FA production line, close leaving management, health care, and 
migration conmiunication system. Since it cannot carry as a power source of the IC card which is 
geometrically thick as for a conventional cylindrical shape cell and a conventional square shape cell, and 
is used for such an application, the small thin cell attracts attention. As a candidate of such a cell, the 
ultra-thin coin cell and the polymer battery (flexible) which can bend the shape of a sheet are expected. 
Moreover, also in the field of portable small information machines and equipment, such as a notebook 
computer and a cellular phone, a cell comes to be asked for high-capacity-izing, thin-shape-izing, 
lightweight-izing, flexible-ization, etc. from a commercial scene, and being small and the polymer 
battery as a cell which can respond to this which can bend the shape of a sheet of high capacity are 
expected. Since area of a generation-of-electrical-energy eel cannot fully secure by the coin cell, high- 
capacity-izing is difficult, but in a sheet-like polymer battery, if area of a sheet is enlarged, high 
capacity-ization is easily realizable. 

[0003] The example which carried the ultra-thin coin cell is in an IC card, some IC cards are cut and 
lacked, a cell receipt room is prepared, and, generally inserting a coin cell there is performed (**). 
[0004] Moreover, JP,9-82302,A is one of those buih in the thin cell in the middle frame of an IC card 
(**). The cross section is shown in drawin g 8 . in this example, the stress at the time of crookedness or 
torsion does not join the thin cell 2 - as - outside the limit [ middle ] - and - or it cuts deeply into the 
part besides the thin cell arrangement individual reason of a sheathing object, and it is supposed that the 
damage to a cell 2 will be avoidable by forming the parts 8 bent preferentially, such as a broken line, a 
crevice, or the closing-in section. 

[0005] Moreover, JP,5-166019,A is in one [ at least ] card side of the body section of an IC card as what 
has arranged the sheet-like solid-state polymer rechargeable battery (**). 

[0006] In this example, it is characterized by sticking the solid-state polymer battery of 50 to 100% of 
size of a card side on one side or both sides of a card. 

[0007] Moreover, as an example which carried the sheet-like rectangle cell on the flexible wiring 
substrate, by there being JP,9-260803,A, since (**) cell wearing mold wiring substrate is flexibility on 
the whole, it supposes that it can bend and can include in electronic equipment. 
[0008] Moreover, JP, 10-2 1896, A is one of those which formed two or more unit cells into the group 
cell, without using a flexible sheet-like rechargeable battery, in order to stick a rechargeable battery on 
the wall surface and the vacant tooth space of a device and to attain miniaturization and lightweight- 
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izing of a device (**). 

[0009] Since an electrolyte is a liquid, even if a coin cell needs to be equipped with the cell case of the 
strong rigid body on insurance and calls it an ultra-thin coin cell, there is a limitation in the thickness of 
a cell. 

[0010] Moreover, a polymer battery carries out casing of the one generation-of-electrical-energy eel to 
which an electrolyte changes from a gel polymer with an aluminum laminate film, and is known as a cell 
which was made into the airtight and the reduced pressure condition so that it might not be external 
influenced of moisture etc. and which can be bent. 
[0011] 

[Problem(s) to be Solved by the Invention] However, like the above-mentioned **, in an example which 
inserted the ultra-thin coin cell in the IC card, in order for sheathing to take reinforcement, there was an 
inclination for the thickness of a cell to become thick, the thickness of a card was restricted by the 
thickness of a cell and there was a problem that thickness of a card could not be made thinner than the 
thickness of a cell. Furthermore, a coin cell is ****** to the commercial-scene demand asked for high 
capacity-ization of a cell with advanced features and prolonged use of an IC card. 
[0012] Moreover, so that only one thin cell 2 is inserted in an IC card, the thin cell 2 may bend to 
bending use of the repeat of a card 1 and damage on a cell, the dependability of a cellproperty, and 
stability may not be spoiled like the above-mentioned ** There was a problem that only this crevice 8 
was flexible and uniform flexibility nature could not be given on the whole card surface even if it is the 
structure which formed one crevice 8 wher e ups and downs of the part besides the arrangement 
individual reason of a thin cell are attained. 

[0013] Moreover, like the above-mentioned **, to bending use of the repeat of the indefinite card at the 
time of real use, the damage on a crack going into the electrode active material and solid electrolyte 
inside a cell because a solid-state polymer battery bends etc. occurred, and there was a possibility of 
spoiling the dependability and stability of a cell property by such damage, with the structure which stuck 
the sheet-like solid-state polymer battery on the IC card in 50 to 100% of magnitude of a card side. That 
is, even if flexibility nature was in the generation-of-electrical-energy eel, it was difficult for a crack etc. 
to arise in a generation-of-electrical-energy eel depending on the conditions of repeat use, such as rapid 
bending, and for heterogeneity to arise in a charge-and-discharge operation of a cell in migration of the 
lithium ion in a generation-of-electrical-energy eel, or migration of an electron, and to secure the 
dependability of a cell. 

[0014] It is raised also to the above-mentioned ** that a flexible so lid-state polymer battery bends and a 
problem is in use. In the above-mentioned **, the purpose differs from this invention by the group cell 

without flexible nature. 

[0015] It is thin, and the technical problem of this invention is in the thing suitable to thin-shape-izing of 
a device, and high-capacity-izing of a power source for which comparatively uniform flexibility nature 
is given while giving high dependability to a cell, without adding mechanical stress to a solid state 
battery to bending use of loading to a device, or the repeat of a device in the solid state battery of the 
shape of a sheet of a large area. Moreover, at least one element of a generation-of-electrical-energy eel is 
a solid-state, and the technical problem of this invention is in the rigid-body cell of the shape of a sheet 
of an inorganic system to give [ how ] flexibility nature. 
[0016] 

[Means for Solving the Problem] By the sheet-like cell of this invention, two or more solid-state 
generation-of-electrical-energy eels which consist of the generation-of-electrical-energy element on 
which positive active material, the solid electrolyte, and the negative-electrode active material were put 
in the shape of a layer on the sheet which has ups-and-downs nature have been arranged to the squares. 
[0017] Moreover, it is desirable for said sheet which has arranged said solid-state generation-of- 
electrical-energy eel to have a current collection operation by the above-mentioned cell. 
[0018] Moreover, it is desirable to cover the periphery section ^ tvs^or more o f said solid-state 
generation-of-electrical-energy eels with the elastic body and/or the sealing gas by the above-mentioned 
cell. 
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[0019] Furthermore, in the above-mentioned cell, said a part of two or more solid-state generation-of- 
electrical-energy eels may be replaced with a functional electronic circuitry or functional components. 
[0020] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on an 
accompanying drawing. Drawing 1 is the extemal view showing 1 operation gestalt of the sheet-like cell 
concerning this invention, and drawing 2 is the sectional view. As shown in drawing 2 , the generation- 
of-electrical-energy eel 2 is the structure which piled up positive-active-material 2a, solid electrolyte 2b, 
and negative-electrode active material 2c in the shape of a layer at least. Moreover, as shown in drawing 
i and drawing 2 , the sheet-like cell 1 can arrange plurality to the squares, and can express the location 



with 2(11- ij-mn) etc. to him. 



[0021] As an ingredient of positive-active-material 2a of the generation-of-electrical-energy eel 2, 
negative-electrode active material 2c, and solid electrolyte 2b, carbon system ingredients, such as 
lithium cobalt oxide, a lithium nickel oxide, a lithium manganic acid ghost, a lithium banazin san ghost, 
a manganese dioxide, a metal lithium, a lithium alloy, a graphite, and corks, 5 niobium oxide, a lithium 
titanic-acid ghost, a lithium transition-metals compound nitride, PEO (polyethylene oxide), lithium 
phosphate, etc. are mentioned, for example. Add-in material, such as electronic electrical conduction 
material and giant-molecule binders, such as carbon and acetylene black, and Uthium salt, may be mixed 
and used for these. 

[0022] As a base sheet 3 or a cover sheet 4, vinylchloride resin, polyester resin, biodegradation plastics, 
ABS plastics, recycled paper, etc. are mentioned. 

[0023] Here, to each positive electrode or negative-electrode active materials 2a and 2c of the 
generation-of-electrical-energy eel 2, the metal sheet which consists of aluminum, nickel, or a steel 
ingredient can be used for a base sheet 3 and the exaggerated sheet 4 so that it may have the operation as 
a common charge collector. Moreover, since electric insulation and fanciness are given to the outside 
section which is the opposite side of the generation-of-electrical-energy eel 2, the laminate film which 
laminated the metal sheet with insulating polyethylene terephthalate (PET), polyethylene (PE), etc. can 
use it for a base sheet 3 and the exaggerated sheet 4 effectively. 

[0024] As matter 5 which gives the ups-and-downs nature willi whi ch the periphery section of each c ell 
is fill ed up, resin and rubber, such as silicon, urethane, a fluorine, epoxy, polyimide, and a polyamide; 



[0025] As two or more solid-state generation-of-electrical-energy eels 2 are prepared and are shown in 
drawing 1 , the clearanro^etween fixed spacing is given on a base sheet 3, it arranges to the squares, 
then, the exaggerated sheet 4 is set by the base sheet 3, and the sheet-like cell of a sandwiches gestalt is 
obtained. Here, the operation as electric wiring which carries out parallel connection of the operation or 
two or more generation-of-electrical-energy eels as a charge collector, and increases charge-and- 
discharge capacity by making the sheet surface by the side of the generation-of-electrical-energy eel 2 of 
a base sheet 3 and the exaggerated sheet 4 into metaled conductivity etc. can be given. 
[0026] It is clear that the base sheet 3 and the exaggerated sheet 4 are equipped with ups-and-downs 
nature, and a clearance is between the generation-of-electrical-energy eels 2, and the sheet-like cell of a 
configuration of having sandwiched two or more generation-of-electrical-energy eels 2 with a base sheet 
3 and the exaggerated sheet 4 will be equipped with ups-and-downs nature even if even if each 
generation-of-electrical-energy eel 2 is the rigid body if covered with the elastic body with which this 
clearance moreover does not spoil the ups-and-downs nature of a sheet extremely, and/or the sealing 
gas. 

[0027] Drawing 3 is drawing showing other sheet- like cells of this invention. It is the structure which 
piled up 2d [ of positive-electrode charge collectors ], positive-active-material 2a, soUd electrolyte 2b, 
and negative-electrode active material 2c, and negative-electrode charge collector 2e in the shape of a 
layer. The energization engine performance by which the direction which had charge collectors 2d and 
2e was stabilized more on the boundary of active materials 2a and 2c and charge collectors 2d and 2e is 
securable. 

[0028] As 2d of positive-electrode charge collectors, or negative-electrode charge collector 2e, metaUic 
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foils, such as aluminum, stainless steel, and nickel, are mentioned. 

[0029] Drawing 4 is drawing showing other sheet-like cells of this invention. A generation-of-electrical- 
energy electrical potential difference can be raised by piling up two or more solid-state generation-of- 
electrical-energy eels 2x and 2y etc. Moreover, in the case of the rigid body, it is effective, but especially 
the sheet-like cell 2 of this invention is effective also when flexible. There are all solid state battery eels 
to which the generation-of-electrical-energy eel 2 made the inorganic system ingredient **-SU as a 
former example, and the polymer battery eel to which the generation-of-electrical-energy eel 2 used the 
organic system ingredient as the base as a latter example is mentioned. 

[0030] The case of jjigidjbody cell, for example, all the solid state batteries with which the generation- 
of-electrical-energy eel used the inorganic system ingredient as the base, if it is made to bend exceeding 
the yield point, it will destroy. Moreover, if it is made to bend exceeding the yield point also in all the 
solid state batteries with which a generation-of-electrical-energy eel consists of the solid electrolyte of 
an organic system, it will destroy. In the case of the polymer battery which consists of a flexible cell and 
a gel solid electrolyte, when it is made to bend across a limitation frequently, there is a possibility of 
spoiling dependabihty. 

[0031] Moreover, instead of a packing material, a sealing gas, for example, a fullness gas, a reduced 
pressure gas, or a vacua is sufficient as the periphery section of a cell 

[0032] Drawing 5 is drawing showing other sheet-like cells of this invention. The damage to a cell is 
avoidable by preparing parts bent preferentially, such as a crevice or the closing-in section 8, in the 
periphery section of each cell 2 instead of an elastic body or a sealing gas using a base sheet 3 and the 
exaggerated sheet 4 thick in comparison. 

[0033] Moreover, even if it is a base sheet 3, the exaggerated sheet 4, or the case where neither is 
equipped with ups-and-downs nature By cutting into the sheet part corresponding to the periphery 
section at least of each generation-of-electrical-energy eel 2 deeply, and giving a broken line or a crevice 
8 to it between generation-of-electrical-energy eels, as shown in drawing 5 It is clear also from 
conventional example ** that the sheet- like cell of a configuration of having sandwiched two or more 
generation-of-electrical-energy eels 2 with a base sheet 3 and the exaggerated sheet 4 is equipped with 
ups-and-downs nature. 

[0034] Drawing 6 and drawing 7 are drawings showing other sheet- like cells of this invention. By this 
sheet-Uke cell, the configuration which replaced a part of two or more solid-state generation-of- 
electrical-energy eels 2 by the IC (integrated circuit) module 7 is taken. Since the function as a device 
can be discovered maintaining generation-of-electrical-energy capacity mostly by replacing a part of 
generation-of-electrical-energy eel 2 with a functional electronic circuitry or components 7, it is again 
bom to the sheet-like device of cell loading integrated highly. When the possession area of a functional 
electronic circuitry or the functional electronic parts 7 is large, or when there is much quantity, it cannot 
be overemphasized that two or more generation-of-electrical-energy eels 2 are replaced, and a sheet 
surface product is occupied. Also in such a sheet-like cell, even if fiinctional electronic circuitries and 
components 7, such as IC (integrated circuit) module and a coil for antennas, are the rigid bodies, the 
perimeters of a generation-of-electrical-energy eel and these functional parts are an elastic body and/or 
the sealing gas 5, and if the base sheet 3 and the cover sheet 4 are equipped with flexibihty nature, 
uniform flexibility nature can be held in a sheet surface. 

[0035] Moreover, it is clear that this sheet-like cell as well as the above-mentioned sheet-like cell is 
equipped with ups-and-downs nature. 

[0036] 

[Example] The sheet- like cell which can bend <example 1> card size was produced. The generation-of- 
electrical-energy eel used for this sheet-Uke cell was a rigid-body generation-of-electrical-energy eel 
which consists of an inorganic system ingredient, and is not enough frnnly bendable. Magnitude 
produced 12 things 18mmxl5mm and whose thickness are 0.5mm. Moreover, one generation-of- 
electrical-energy eel whose magnitude is 81mmx49mm and whose thickness is 0.5mm was produced as 
an object for a comparison. 

[0037] Next, as a base sheet and a cover sheet, the magnitude which consists of the configuration of 
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polyethylene/aluminum prepared respectively two laminate films which are 85x5 3mm. 
[0038] Although the generation-of-electrical-energy eel (18mm, 15mm) of the 12 above-mentioned 
sheets has been arranged in the shape of a matrix (four pieces, three pieces) on the aluminum side of a 
base sheet, while vacating about 3mm in the direction of 85mm of a card between generation-of- 
electrical-energy eels at that time, both ends were opened about 2mm and between generation-of- 
electrical-energy eels and both ends were opened in it 2mm in the direction of 53mm of an another side 
card, respectively. The parts of between these generations-of-electrical-energy eels and both ends were 
filled up with silicon resin, and the aluminum side of a cover sheet was arranged with the base sheet, and 
was put between the generation-of-electrical-energy eel side in the shape of sandwiches. In this case, 
each aluminum side of a base sheet and a cover sheet was also able to play a role of the electrical 
connection which increases the charge-and-discharge capacity of each generation-of-electrical-energy 
cel. 

[0039] As a sheet-like cell for a comparison, 2mm of edges was opened, one generation-of-electrical- 
energy eel for a comparison has been arranged on the aluminum side of a base sheet, these both ends 
were filled up with silicon resin, and the aluminum side of a cover sheet was arranged with the base 
sheet, and was put between the generatiori-of-electrical-energy eel side in the shape of sandwiches. 
[0040] Thus, about two kinds of manufactured sheet-like cells, the both ends of the direction of 85mm 
of a card were fixed, and 20 bending tests were performed so that a center section might bend about 
5mm. Consequently, although the crack went into the center section and exterior destruction of the 
sheet-like cell for a comparison was carried out by several times, even if it repeated the sheet-like cell 
which has arranged the rigid-body generation-of-electrical-energy eel to the squares 20 times, change 
was not accepted in a cell property. 

[0041] The sheet-like cell which can bend <example 2> card size was produced. The generation-of- 
electrical-energy eel used for this sheet-like cell was a flexible generation-of-electrical-energy eel which 
consists of an inorganic system ingredient and an organic system ingredient, and was bendable. 
Magnitude produced 12 things 18mnixl5mm and whose thickness are 0.5mm. Moreover, one 
generation-of-electrical-energy eel whose magnitude is 81mmx49mm and Avhose thickness is 0.5mm 
was produced as an object for a comparison. 

[0042] Next, as a base sheet and a cover sheet, the magnitude which consists of the configuration of 
polyethylene/aluminum prepared respectively two laminate films which are 85x53mm. 
[0043] On the aluminum side of a base sheet, although said generation-of-electrical-energy eel (18mm, 
15mm) of 12 sheets has been arranged in the shape of a matrix (four pieces, three pieces), at that time, in 
the direction of 85mm of a card, it vacated about 3mm between generation-of-electrical-energy eels, 
both ends were opened about 2mm, and between generation-of-electrical-energy eels and both ends were 
opened about 2mm in the direction of 53mm of an another side card, respectively. The parts of between 
these generations-of-electrical-energy eels and both ends were filled up with silicon resin, and the 
aluminum side of a cover sheet was arranged with the base sheet, and was put between the generation- 
of-electrical-energy eel side in the shape of sandwiches. In this case, each aluminum side of a base sheet 
and a cover sheet was also able to play a role of the electrical connection which increases the charge- 
and-discharge capacity of each generation-of-electrical-energy cel. As a sheet-like cell for a comparison, 
2mm of edges was opened, one generation-of-electrical-energy eel for the above-mentioned comparison 
has been arranged on the aluminum side of a base sheet, these both ends were filled up with silicon 
resin, and the aluminum side of a cover sheet was arranged with the base sheet, and was put between the 
generation-of-electrical-energy eel side in the shape of sandwiches. 

[0044] Thiis, about two kinds of manufactured sheet-like cells, the both ends of the direction of 85mm 
of a card were fixed, and 20 bending tests were performed so that a center section might bend about 
10mm. Consequently, as for the sheet-like cell for a comparison, change was looked at by the cell 
property, and although the bending test beyond this was impossible, even if it repeated the sheet-like cell 
which has arranged the flexible generation-of-electrical-energy eel to the squares 20 times, change was 
not accepted in a cell property. 
[0045] 
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[Effect of the Invention] By the sheet-Uke cell of this invention, as mentioned above, on the sheet which 
has ups-and-downs nature The solid-state generation-of-electrical-energy eel which consists of the 
generation-of-electrical-energy element on which positive active material, the solid electrolyte, and the 
negative-electrode active material were put in the shape of a layer from having arranged more than one 
to the squares While preventing mechanical stress of a generation-of-electrical-energy eel (or relaxation) 
and giving high dependability to a sheet-like cell, even if the generation-of-electrical-energy eel was the 
rigid body, comparatively uniform flexibility nature was made to give a sheet-like cell, form status 
change-ization of a generation-of-electrical-energy eel was prevented, and the dependability was raised. 



[Translation done.] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/20/07 



w)B*mmff (jp) 02) ^ H !)^ 1^ & ^ (A) (iDmtmmm 

4#Bg2000-195482 
(P2000-ig5482A) 
(43)^B 9j£12¥7^14B(»00.7.14} 



(BDinta' mmn fi r-T34*(^) 

HOIM 2/10 HOIM 2/10 Y 5H0 2 0 



fSmSl *S8St n^«!>9c4 OL (± 6 H> 



(21)ttlS»^ 


1$0¥1O-36884O 


(71)(UeU 


000006633 










(22)dUiB 


¥dil0^12^25B (1998. 12.25) 












fin ^ 








]«^n^J«im!Plr3%^3Ti5»« ]|C 














(72)S!n# 





















































(54) ra!w<D««^] >^-h«®a 



(57) Il^jl^l 




[0 0 0 1 1 

S^^ijig. ^^y- h^<y3 W.fi^<D:nU^ 
[0002] 

(0 0 0 31 I C;*-Kl::gSc^=i-f 

10 0 04) tft\ci}-h'(r>^!^^^[^\c^ mmmm 

t:^mLith<ot LX^m^9-S 2 3 0 2^tih^ 

(0) • ^(omm^msiCTri: :i(omx\t. eft*fc 



(2) 2000-195482 
t^tLX\f^^. 

(ooosjiyii. iciJ-h*^{^^(0(}^^ji<ti>-:^ 

^t(/:)i:LT:, !|^B8¥5--l 6 60 1 9#;i5i56 
«3» . 

[0 0 0 61 w<75WT»j:, ;<7- Kffi<^5 0%J&>e) 1 0 0 

[0 0 0 71 ^U^v-y/UEJIStgilCv'-h^^t 
Offii^«?&«:»lffi Ufc«lJ b LT . WM^P 9-2608 0 

(00081 

¥1 0-2 1 8 9 6-^d5fc^> (©) 0 
(00 0 91 vm?&»l®^K255f$«:T-*)6^*!>. g 

[0 0 101 ^fcTj^y-^-ia^it. m^Si^'Z/iri^o.if 

[00 1 il 

[0 0 1 2l.*yi:. ±ffi©oJ;5l-. lC:5t7-K(c»S 

iftt^llWL. »Mffl;«i2ds*»fLTa«ic?:)Sffi'^a«i 

40 E®®ff£l^cDgP5>j)5*^^t6<i:/j:5IlflSC8€rH@^» 

feoT. ii-Y^Mz.^^^xn-fXiy\^^\^.\:^)T<- 

(0 0 131 ^yii. ±fE(S>^^J:9(c:, lC:^-Kliix- 
h*tO@ft:/1<yN'-a^Sr;(7-KD50 5 0%;^^e> 1 0 0* 



3 

[0 0 14) yi^^'y:fMm{i^^^^)'^-m^t^^^^ 
(0 0 15] 4s:^^<0S%M(l. »§§0^^{l:<bSi^^iiS 

T 7 U' =^ •> f y 7^ <4Srf*4--r * ;5*tc*> -6 . 
[00 16] 

[SraSr«»^$fc«><D^il:] *3flW<0->- h«11:?&-C 

[0 0 17] J^IES^&Tli. ^f5©(*:^S-fe>'l-«r 

V\ 

[0 0 18] ^yt. ±i2m?&Tti. flf5«IS:cO@i*:%m 

[0 0 191 ^bic. ±fsm?i!iT(i. mfam<^©«e^ 

[00 2 0] 

^fB^S2 a . @{4:E^%2 b. ^mmmm c ^€4^ 
icmiaytfflfjtTfoio i^-htfe«airt. 01& 
tfl2 2(w.T^-rj:9tC. IJ^S^lc^Sj&ii^EilL. ^co 
ttESr2 (1 l-i j-mn) <C,tfT-^i-w <i: li^x-^ 

[00 2 1 ] %ia;-t/U2c?5IEffi®ifelS2 a . ^^k^^ 

-^^ff^, &jRyf^^>i^. yf^!>i^^^. lafs-'^^-jj' 
{tm. y^«>Aa»&««^aib«», peo (^fy^i^ 
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4 

[0022] ^-T.iy- h 3-^*/<-v'"- h 4 i LT 

[0 0 2 3] rrT. '<-;^'>"-h3 1;*— ^<-v^-K 
4rt:. ffil><^<D«a-fey^2<0IEffifo6v^li:^ffi^|^H2 

7^U7^U-h (PET) (PE) 4^ 

[0024] ^'<rOe^<0^J9«SlC%«i-6A^1^^ft 

2(? ym. :^if^^>. /i^y^$ K. Jj^yr^ K/jri'O^JIg-^ 

[0 0 2 5] @«f«^ir>'U2$r^Mii^L. 12 1 Iw^ 
-r.fc9*w, -<-;^v'-h3±tc-;£P^lloi«^5Srl^fc 

«ri*5, Z,Z^X\ h 3&l/;^— h 4 

[0 0 2 6] ^-;^v'-h3i::t-/<-v'-h4flfttfr 
fi^iSxTio*). J.o|6airyu2FBlJ;iK(R3;55fcoT> U 

^m-t/U2d5p9ij(^-C$)oT'l>. h 3 ^^-^< 

[0 0 2 7] la 3 tt, 2^^P^<0<fe<0 h^^fk^^-t 

Itm^Xhi^, «a«c2d. 2 e^r^Ufc:^755^^ir2 
a. 2ci:lfe«»2d. 2 e ^co^lKcfcV^T J: 0 S^t 

(0 0 2 8] iEli««*2d-^:&ffi«a<*2ei:LT 

[00 2 9] 04 2ic«^(^ft!i<o>'- h«a?&^^i- 

IST*>6o 2ffla±0@»«a-tr/W2x. 2y4if«rfi 
50 ««fflaE«rS«t>6r^i5T$6. ^fc. * 



5 

[00301 PW»««l. 0iIi:tf%ffi-t:/U2)?i^«^t^5S$r 

[0 0 3 1 ] tit. %mm\cixt>^x. mm(r>^m^ 
10 0 3 2) 05 n^^m(Dm(Oi^- h^k^^^Tjktm 

^.ftJ^SrKlt 6 r t tc J: a?&-.Ofia«rlH]ffi-Ct 6« 
(0 0 3 31 ^-;^v^-h3 >-h4 

-^v^- h 3 t>J--/<-'>- h 4 Tffil&iia^^55a-fe>'^2 

[00 3 41 meRV^m7\t. ^^^(OmcO'y-hik^ 
«c|gmiryW2(^-fflJ^I C (HISIsI^) *i^a"-/W7T- 

m-ir/u2i;:®^»:boT. iy- hmm^^^-r^zt 

ic (ftlSlB)^) ^v^^-zi-^r^-T^-fffla-r/i/Ji 
5-cfc9. E.o^-;^i:^-h3J^*/<-i^-h4;6S7u 

[0 0 3 51 *yt±fSLfc->~h:K«?&il^«lcr<?3«> 

- h t> ft XT V ^ 5 tteg e> **-Cfe 6. 
[00 3 6] 



(4) #88 2000-195482 

6 

►)ftrf^«r"Cfcofc. *:*$(il SmmX 1 Smm. J? 
;«f;J50. 5mmOt>(^^ 1 2«:f^ffiiLyi:o ^^ii. lt«ffl 
iUr. :fct $;65 8 1 mmX 4 9 mm, I5^;OSO. 5m 
miD«tt1r/u«:itfef^Kt;to 
(00 3 71 »:{c-<-;^ V/- h&t/;i7/<-i/- ht\^ 
^Ky3:^u>-/r>'u^-e'ix<^^SfiJc**bfi)t6:*c#$ 

A58 5 X 5 3mm07 h7 4Ji-J^^^^ 2ttfflg 

/a (0 0 3 81 -<~;^v^-hc^r/u5=^«:>iNffi±Jc. ±12 

1 2ftt^«ia-fe/U (1 8 mm. 1 5mm) %:-^hViy^ 
7^ (4fi, Zm) 4feiCE®Ufc3J^ -tt^BS. X?-K<08 
5 mm:frffill;iioV^r^ta-t>'WPi.1$r 3 mm^^Jta 
IC. f^ttSffl«r2mmSB§lt. te*^- K^O 5 3 mm;6-ffil 
|C*5l ^ TIBfll-fe/UfBIXOfii^flSaj ^-t n-eix 2 m mM »t 

lli«r5f£«U :3t7y<-v^- ^(^^r/i/^ A® /u 

[0 0 3 91 ]tnm(Di^- hii)^^mt tr. it^mco^ 

®-tr/H hor/w^ ^^?Affi±|::iSffl2 

mm^rMJtTEgU. ropmiwi^y 3 

[0 0 4 0] r<o<tpicLTKf^Lyt-as(0'>-h4^ 
©ffiicov^r. :«7— K<0 8 5mm:frrfi]c^(^asffi^©;£L 

•feyl-^^ffi i «llci2e Uyi: h:l^mm«i 2 O lallft o ig 
[004 1] <ll2igCT2>*-Ki^^XOftft^t6):cV 

X. ffOftff^li-efco^o *#$H18mmXl5m 
m. W^ii^O. 5mm<0t>C0«r 1 2tScf^SUfco ^/t. 
H:«ffiiLT, :^^$;&S8 lmmX4 9mm. m^t^ 
40 0. 5mm(OifSfi:-feyUSrlttf^9lityi:. 

[00 4 2] ^tK,\z-<-7.^^- hRV^:lt}y<-i^- h t L 

345 8 5 X 5 3 mm(D9 5 h 7 -< /UJ^^^^ 2ttffljt 

[0 0 4 31 hOT/U$-^>i».®±lC. Sflia 

1 2tSc£0|Ba-lr/W (1 8mm. 15mm) *-^hy y^ 
;^ (4ia, 3m) iKK^ULIttiK "torn. :^-y<os 

5 mm*rSHCiai^r^m-feyUPa1^ 3 mmSSlti^il8S5^r 
2mmSMft. fa*:fr- K<0 5 3mm*f6llc*>V>T«ia 
SO ±/mRXJ^mt&tl^^^tl^'tl2mmmmiiit. Ztlh^ 
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too 4 41 w<?2^.fc5lcLTKfPUfcr.SliOv/-K#^ 
T. **giS:65i Onimgfch>tf.t^lC2 OaoSr'^tttf 

[0045] 

mm(o^$}^] &.±<ox^\z^ h^mmt^ 



«f&*cRl^{t«tt^f+^-f 6 1 1 tic, i5tt1r/u;ftSfci: 

[0 8] ^*5l5c^'>-h«ateSr/T^-MaT*>^o 
20 [^-t^Otft^l 

3 4 >-h, 5 - - 
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